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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a magnetoresistive effect element which can solve the 
problem raised by the conventional magnetoresistive effect element having a seed layer under an 
antiferromagnetic layer, wherein the element is not able to cope with narrowed tracks, because 
no sufficient bias magnetic field can be applied to a free magnetic layer and the magnetic track 
width of the element becomes wider.SOLUTION: In this magnetoresistive effect element, both 
end faces of a multilayered film 31 containing the seed layer 25 are formed in slopes which are 
continuous from the upper surface to the lower end of the film 31 and bottom raising layers 32, 
bias base layers 33, and hard bias layers 34 are successively laminated upon the end faces 31a 
in this order. Consequently, the magnetic track width of the element can be reduced and the 
hard bias layers 34 having strong coercive forces can be faced to each other on both sides of the 
free magnetic layer 29 while the layers 34 have sufficient volumes. Therefore, the free magnetic 
layer 29 can be formed appropriately in a single magnetic domain. 
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v-wmtzmBKtk* zwu rx&Rzms-t&z 

ktfX'Zt. 

[0048] &tz*m\x-\i. msmm±.tzmmi&±- 
tm&w 7XTmm*ftLtzm.v<m?&^ rx 
m<n±m\i . miy y -fiantJi«±ffit i^-iHJi^M 
*>i.^{iBuiE7y-iaeJi(?)±M t J:yt>±iMt 

[0049] CiltJ; -^Tf^i^/^- H/nM TXJ1A>^ hu 

ie7y-ffitt^(c+^AVTx©^$rffi*&T'S. jfifj 
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[0050] i^*is"jj-e<i, mi^- km ^m\t. 
m&fi&n (in) mhh\^m>t-tt&<n < 1 1 
o ) mtfmftmfat&fflm?m$>z>w*4mmt®}3 

hztm&LKK ztuzx-oxmrnmrnrnms, 
EifiiSr. din mzmMtotnthzbtfX'Z . m 
m.tfc®m?comA£im*ft±z-it&z k#-c# 

[0051]^ a miis- kw -v)i»i ©j&fiiTfe & r 

iFeY^if^'LYIi, Cr, Rh, Ta, Hf, 
N b . Z r . T i jK>jW#l*iJKS:< 1 1> 1 ffltLt) T 

i^niiETliygli. Ta, Hf . Nb, z 
r, Ti. Mo, W<7)^^^<ttiai2JLhT'}BfigS 

[0052] ^t^BBtfcftSJamiSfiB^^^i! 

satta. mr^xssr^-i. z t zimt-r s *> <ot 

( a ) «K$y£ijM#^mffi±tC. TA^- 

R&»ttJi. iii£sstt«L eJiMWi. ay 

(b) U7h^7lBl/^Xh®S:H^a^jilg±iO-^t 

1Mb . < c ) ii>rfe^ffl^m;fr|6i£*i LTMS 1 tf>x 
n v ?fk?A$tfime 1 + 1 A t'-^x/t -y ? 

Lxmm 1 -y ^«h=aiwhs<9 i «t o 
xrmmnimt&JMk . < e ) rxTtfUi 

»B£»*f-SIgi: .(f) mlBU 7 h*ymuvx 

hmz®£?hxm. ±m<D£oiz*%pnx'iz. -oo 

y trnzft o z t vx-z . mmmum? 
[0053] ittfmvit. mim^m(omm.umz 

*JLT. HiiEaF$l«^>y^$4^A»ftS<9lS:m2c7) 
x>< y :yWAat#J£0 2 J; i? t>/h$ < -TS ^ i: t J: 

3*u5r^J:5fc:. 1wld!&±(f®*frie^fi&iB±(^^y 



[0054] t fc*JWl?tt. mi*Wlc<iuutaSR 1 tf>7. 

^ /nfci-T&n&e i«. o° j^Ltei o- wrx-h 

0. Hlie®2c7>XA'>y^?4-?Aat««^2Ji. 1 5° £1 
±T'6 0° WTT'&&£fc#*T4U\ 4fcJ:9iJ4L 
<Ji3 0' J0±-C6 0° JJITCA&. 

[0055] *fc*»igr?ii. n?E ( c ) i&sw 
( d ) igttjv^T. mnMfmix-n&kimmf'* 

■i ^mmimmmcom ifc^mm <o 30% 

tmt& ztwm n\ ztuzx omvu rxrm 
m±izfmztihJUTxm&. yo-frnmommiz 
+ft%imz?i ixttfaZTtz z t « { r^ h . 
[oo56] i-t*i|HBTJ±. file ( d ) isr. Buta 

[0057] j££*ISHjj-tli. huIB ( d ) Ig{;t5^ 

BS±-C«OJK±»f SiilXAM TXTi|]!«c7))^^5. Ltz®. 
■&mmcO0%V±T7 0%V.Tt%&£dlz^ mMs<4 

TATtm£fmtzzti)W$u\ zMz±->xm 
m>v TxmfrL>wu rxm-z mie7 >j -m&m t 

»^ TXTwrnzfimt tz om 1 

[0058] *fc*H"!HTIi. «T£ ( d ) Xg(;t>^ 

y\M TXTiftao±ffl*«. mSfl7 »J -KttJI^Tffl'DT 
«1(^S^--6J; dfc. filS ( c ) Igtt>tt&E±tf 
&lXfiia ( d ) XgfcfcttS «3B/<>f TXTlfiJi* 

m±izfm^ii^^ rxm * . 7 y -Etti^suut 

[0059] 4fc*»qirCli. WE ( e > ISfctJ^ 

ztmr&zbtfmLw ztuzi^to^urxr 
*M±tz.imztih'U rxm* . 7 y -janiiwwffli 

[0060] WEiLtWTIJl^M r 

X~T\m * S^ffafilmy/ b c c ftit?)^ t^KJST'. 

£ k *«»4 L^. ^itHJ: 0 raieiSJi(f®&tXyN'>f 7^ 
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[0061] tti^m-cmm^Bf mzmmnx- 
mm&f-itzito** v mat ix±.^->u h 

[0062] ZtHzX *)*%.«nX'te. tttliafift***** 

ffix£ GM R^>y H SriB!rt-4 r t * ? T § « . 
[0063] ££*f|qH-CJ±. BiflBa^etnSS^T t 

[00 64] 

imnmmmm] mut. *w*Mzm&m 1 <^si 
smmwmm®^^ ? f t <?>** asm** <j>& 

[0065] HI tSfltfTOtaSt'^ FJ4. SIHKftt: 

A*, ffieGMR^ y HO±{C|EI|ffliO'f y^r-f ^ 
•y Ftffltl&h.'Ovtb.fcv). Kfifi^v^T-f 

[0066] zizmmmm^v mmr^$. 

•f—+*y*l-fU KA1 2 o 3 -Ti c) X'Bf&Zir 

tzZ74y<7>h\y-o>ymffi±.izmiiLZtiz. mm* 

[ 0 0 6 7 ] m 1 IZTfrftt^ 2 0(3, T8ffy-/W K«T 
HiaT^-^HJl2 0J4N i F e^H>^ 

[0068] WiTU->-fr FM2 0±K14A 1 , 0 3 ^ 
S i 0 2 7jrt'O^«l4S<?)Tg|5^-v -yTJg2 1 

[ 0 0 6 9 ] L-CHUlSTaJ^-r -y Tfl 2 1 ±<C&mJ£ 

mmm? 2 2«£$*i& . 0 1 t^-ra^aei^* 
1 0 0 7 0 ] *-r, piers** -yr® 2 1 co_tiHi m 

-f^25*«$flTV^|>. BUffiy-h' 1^-^12 5 

Ttsii 2 3 1 . mzmmt hzsmm 2 e t m 

m 3 Mt&JMzm*&t1k*> (ill) BfcfcUifls 
fc&X&cr) (110) iB^^i!l6]Lfc^lKtt»^J>^ 



[0071] iiufe^- HW+12 5«-)a^M« 
M*>S^(ifiStt««T©$^illfil)S2 4 OA-C»*« 
*lTWCt>J:VvP. Huiaffi[ftl®2 4<7)*£ l aiillfi]S:Si.-l. 

[0072] iwfeTilfi)§2 3»4. Ta, Hf , Nb, Z 
r , T i . Mo, WCO o *>^< 1 1 WLJb'OnfiS 

AimtlfNi FeY^ (fcfc'LYfcL Cr. Rh, 
Ta, Hf, Nb, Zr. T i *>£>g(£fl6i!*5:< 1 1 

lffllXh) T)K8W:kfflfiLn. -TO^mIS 
fififfill 24liNiFeCr - k #4 0 

*f*u\. Huieffiiiiiffl2 4<7) din mi. xmm 

zztfiK'Z. zwzwiimmzz'Z&frbX'hh. 
[0073] mmjp\m2 4&mitWiTt>& t . 
3 6 ^sifts * yxmstofne v- h v-f 

ioTSSlrE^b* (AMR) &[6j±?^^k*<T#, 
[ 0 0 7 4 ] £i> mM y- K U -i 2 5 CO ^ *> BifieT 

fflg 2 3 it o ablet 5 o m-m&wmmT. &fom 
2 4 m o AtLhT- 1 o o mTnmwmmx'Bfitsti 

[0075] ftKIiey- H M*I25 £0±(2{iE^ 
attl 2 6 S . mieR3Sfi«4ii 2 6 14. 7C3g 

X (jtit'LXJi, Pt, Pd, I r , Rh, Ru, Os 
<Ko*> 1 84^(4 2SlUi^)7C^r*>l» ) kMnkSr-i- 

v^4ffifiiR^iatte2 6ti. Ttmxtjcmx - &± (^ 

!t'L7C*X (4. Ne, Ar, Kr, Xe, Be, B, 
C, N, Mg, A 1 , Si, P, Ti, V, Cr, F 
e, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf , Ta, W, Re, 
Au, Pb, &^#±5B7C*^3*»lS4^«42«lJLh 

<7)7csrc**>£) i:MniS:^^-r^R^^Stt^^*K^J; , )^ 

[0076] Cfi^RBHBtttmfcL W&ttCffiftL 

yp •v*>?m.i>i$<mzmmmfflmm 2 
1 tmmx^^m^m^m.tn^ ttzm 
stmm&m 2 6 (4 5 0 Aja±T 250 AjaroBW-c 
B&zti&zttfmiw 
[0077] *^BBt-(4«i «4 3 izmammi&m 2 6 

[ 0 0 7 8 ] ±Mlt: X 0 lz huIB>— Y ^ 2 5 
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17&<T) (111) mbZWiM.>±1i$,(?) ( 1 1 0) BS 

tftgrnmLx^zzt-c. H!jte^-H^>f^2 5± 
m&L2ti&&mim2 6<7) ( i i i ) m. zuztt 
mttmmM2 6±jzB&Zi\&&m<7) < i i i ) m 

( AMR ) £\i}±2M:&Zkmm?h&. 

[0079] mz msmmm 2 6 ^tciiiM&tt 
m27mf8.ztix^&. mim&mm27teN i f 

e£3L CoFe^l Co, CoN i Fe-^^ift 

£*Mf£.$ti&. mmmm27mmztifz®. 

t v. mmrnxm 2 1 1 mmt® 2 6 1 mmx- 
m.tz>m&ik®.mz£ n . i?iaii£&ttJi 2 7<^w 

ftttM h:Wn (la^Y^ri^) tci&isitcrj^fii.. if 

emaauMi 2 7 1± 2 0 Ajsutr 6 0 m-mmnm- 

X'Bf&Zti&ZktftiitL^. 

[0080] mmsamm 2 7<7)±.u$im&mwa 
c u%k-<owmK<^^mm$imtz£~ixmf£L2ti 

6 . mtiHNnUI 2 8{i«i.tf2 5 AgJS^JgJf T 
JIMS ft*. 

[0081] mzm&mmwa2 8<?)±.izte7 >j- 

HttJl2 9#Jgj££itS. HUE7»J-Ktt^2 9<±, N 
i FeM, CoFe^ Co, CoN i FeM'S: 
4fKJ:D««S*i*. 4fc«rE7'JHRiMl2 9Ut. 2 
0 AJJLLT4 0 AJ3lTeK^)iW"C»*Sii4 i fc 
*U*. afci5ia7'JHWtJi2 9li2lflBit»)SS 

it. m&mmimn 2 s t mtt * m t c o 

m 2 8 1 «#ffit'«&JK7cSl^i£ft* fifaE? * . ifttt 

^-ft^ (AGMR) tt£<i-&Zk#X'$6. 

[0082] mz mm? v -mm 2 9 <r>uz\mmm 
3 oi)<B&2ti& . fima&aJi3 o<±t *%zx'B&& 
ixz. . mmmm 3 0 <mm-\i 3 0 awc* s . 

[0083] *HqB-C{i. II 1 iz^-rx 3 £_kaILfcM 

ifi^- k m * m 2 5 &t>mf& 3 0 o&mTffi&zix 

hmm%m3 1 a . 3 1 a#, mlBi— k w*»2 5 

<0Tffi*^iwE«^ffl3 onmtvimifcmmk 
[0084] m.mwks 1 \i*-rm*wmmi& 

m=tv)B$ffi2 l a±.lzfmifz&. mii.mm3 \<r> 

rn^'jx hmzmbiix^j:\,mm®m3 inmm 
[0085] m&&mm<r>mwm®z£x 

ffi£LXmMB$.tB2 1 aiWm&iZ>*Xi%<xv-l-y 

n^ixtzmtmm i<r>mwm3 1 a 



«OHuffi7Mi2 1 a(3^tti>«j# mfenfimx-Btfi? 
§ . matn&ugii 3 1 z® 1 (c*-r«t 5 

m-seum< mmnzmmsmmm «p 

S^$CcO££^£3IV^^M&h7y?ia (Ma 

[ 0 0 8 6 ] -5- LT^HRHT'li, BirfB^JilS 3 1 <0ffi{SI 
fRifgWi. T*^«j|(cJsUilf®3 2. /N*>frxTiftB3 
3, A-K^47XJB34, W^35, 1«i®36, 

[0087] 02(i, 12 1 y KfiO^iS 

[0088102 t^-f J; 3 fcffiriBJILhtf ® 3 2 fiffTIB 
^®IM3 l«0M(Bl^lS^fi!cffl2 1 a±t»j£3il. M 

ws±\m3 2<7)mm3 1 «a^asffl3 2 at±, ntna^ 

JHS3 lc0WflUSiB3 1 ak&LXBfS.Ztl&. 

±tf 1 3 2 a. Huiejs±(f 1 3 2 ±tc/N'>f rxrmm 3 

3 5r^LTje^$fll.^-hVH 7Xf 3 4 $rfrE^l 
P3 l<OMffl|^rtT'Sv^S-C^B£Ls BUIB7U-JS 

tt« 2 9 commz-wtzim ixttfazithtiMz 
[00891 tmtt m&jj&rcvmt* i o fna 

J&±(fil3 2J±. X^-y^£7)|g. ffiiaJBjftffl2 1 afc^t 
^£i6tufa&J:lf JI 3 2(c{±. mM%mm3 1 fiOffifflS 

Sifl3 1 &±.izwiiximmm3 ou^nzMKm^t 
m&miBf$.zivb<,\ m2iz*i-£oiz. Birisj!&Ji«f 

m 3 2<T>±M3 2 bit, ffisffijm 2 1 a k aB'¥«T& 
IffalzBtftZtiX^Z. 

[0090] ^fc*%HflT1±B$lflS±tf m 3 2 C7)±B3 
2b«. S5SilKttJi2 6i0Tifi2 6aJ:94>±ffll (Hi* 
zufa) izm.lx^&zki)WiL^. ztuzx^x 
lifigA- |t/^ rxm 3 4 Sr . lw!E£fflJ£3 1 Offifflffl 

9^MfiBt+^=Sr(^W^^LT*rriiI$^l. C t 

t>£>o 

[00913 mzm 2 iZTjitx o {cMiejsjbJf 1 3 2 ± 

XTtffi^SS^^ftTVil.. m^/urxrmM3 

3«. wrfBJlLli(fB3 2±^^§il^Tifia!3 3 a 

Binfi#iiB^3 1MM3 1 a±WtHTiwie{R 
S®3 O^T|6lt®^|,@!Ua53 3 b i:T-fil«$^l»„ 

[00923 tmtz wsmx-mwi-m o . huk^' 
a rxrmm 3 3 *Bm- & t ^ ^ wnE^^iB 2 1 a o 
wM.nmzm'hxn * m^AMftme 2 m%m 

±ff!3 2c0^«mK0XA- y ^S^AWftS^ 1 1 0 1> 
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[0093] ZtllZ* ->X MfBA-f TATim 3 3 14. 

[0094] %i>*W8XU. Wimm 1 OPiffilS 
flB3 l a*q^i!a*»4>±fla(C3!i»ftTa^Lyt:^iii: LX 

ixt'U rxrvm 3 3 otic . mraei — k n - vjb 2 

-< TXTm 3 3 H M ^IS 2 5&VK&& 

HE^ 3±fc#J«3il4 a- HaM TX 

[0095] ittffiwat. mm^m2 1 a±izm 

JftSftfctn&ftJLWB 3 2k. Buffl'W TXTifel 3 3 
fc<OR»££U:IJtelWHUl. fjfBM&ttffl2 6 
fci/-KM-VJI2 5k«iWifiLfcl8^iWH2fc 
*TL3 0%JJLh , C*Sii:3ft»ff4U\ ZtlizXO. J: 
9Xffl£ME'tf TXTJfllS 3 3_hldRJI3*i&"- 1« 
7X1 3 4 £ £1)83 1 ONHfRMmtttttHifc 
«j£T'£ . fiffB7 UHMH 2 9»iWIK-HWrfM»* 
*rLT«fl3l*-4;rkj&*C&4. 

[0096] *fc*JWtCtt. BUlEJgl£®2 1 a±T « 
ISffilLUf«3 2««aCH3«. 80A«±T*Srt 
U\ ±tzmtBf8M2 1 a±£j£J:lf JB3 2 * 
it LfcttlWiE'^ TXTiffiJl 3 3 «DJU¥H 4 14, 
3 5AtUtT*5 0A«Tt*J>Sik^^U\ 

[0097] ClitlcJ: it. 4 OWSMctHE^ TXT 

3 1 nmmfctmx'm^&mz.mf&x'Z . h?is7 »j 

tt!2 9<0M«C+**»«**LT*tiei$*4i k# 
[0098] fttqfflB'W TXTWH3 3±fcl±A- H 

^rx«3 436«»j£5*i6. *»wcul mssmm 

2 1 a±(Zft±JfJf 3 2m'U7ATim3 3&<ftl 
tzm.. -t*h*>mWTZT1tM3 3cryf-mm 3 
a±|C4ilt*. HUfiA-hV^TXJl3 4tfOTiB3 4a 
14. HiffB7 'J H2M4® 2 9 C0TH2 9 a X 0 tH^Tffil 

(0^Z^r(6l^i£*(6)) fcffiBU B.imV¥tm3 3 
a±fcfclt&IliBA-FA.f TXJI34<7)±ffi3 4 b 
fct mlS7 ';-«£1iJl2 9<0Tffl2 9 a J; 0 i>0*±(M 

(H^Z^fa) fcffigl-SifcjWBFtLK <r*Uc4o 
TMA- ¥JU TXm 3 4 & . U-Httl 2 9 

nmmiz+ftttzzcDtmttixttfaZithzttf 
[0099] § t>iz*%*mz. ii&nmmzmixm 

WU TXTA&13 3<D¥&m 3 a±|C4Ht&mrEA 
- KAM TX® 3 4<D±M3 4 b«, h5§B7 'J 
2 90±H2 9bi;|5l-B±t[S^-4*\ &&^t4fij 
f B7 y 2 9<0±B 2 9 b 4 0 I2*±MI ( 0* 



f B0lfl7 'J -«tt)§2 90TTE2 9 a£tf±ffi2 9 b*» 
HUfBMfi2 latfff^lilCWD, E£3I 
ivfclfr, H?IB^liM3 l<7)MI!!l^{:*iftl.2*<7)Hi)ie 

mud , Eflicii. a-^ txt«i«3 3<o® turn 3 

b k a- K TXl 3 4 CD?i.tf-#l£?& Z k fc&Sfc 
hoIBa- KaM TXJi 34A'()J; 0+»*^<-f TX 
6B#£ IflB7 'J -ffitt/g 2 9 fcftffrf i> c: k tf*l®lz% 
r>X^h. 

[ o i o o ] o iz*&wx°it. «mmm3 1 <o 
mmtmtz&tif Ji3 2xi^am rxT«yi 3 3*>*«b 

SitTi^fc*. H?TRBA'>fTXT«lB3 3±t«B$fL 
|,A-KAMTXl3 4Sr. 15127 'J-fi&14Ji2 9<?)p| 

tf, ZUzXftWTi*. m2<r>$mMB<?>£olz, a- 
HaM TXM34 fcmfld7 l>-JStt®2 9 k«C«. 
Hif <7)^V v T XTiftl 3 3 60®tKuB 3 3 <?)^*^^ 
-tS/i^ HuSA-KyN'-frxa3 4*^W\'-fTX?l 
4H4»Bfc^S < =5r4>-r. -Wt%±$ Z<7>m§i>V rx 
ri7 'J -fifctt Ji 2 9 tcffil&T^ S J; 3 (c=5:->T 

[0101] ^BflTii. mfSlg*H2 1 a fcTO£3f 
|ii]{CtSft«» . HUf57 U -mttS 2 9 ttpj H3B93 1 a fc 

y v- rx® 3 4 1 coffln&jzmmh 1 , -r^*> 
H2c7)HS6^"cii. miy , )-w.m2 9coMMizm 
mztti&w rxTifi«3 3<DmtbU3 3 b^ffie^ 
m 2 1 a t ¥'<j%uft^.cDWckmmz. 1 0 0 ajstc 

JBtftSft.Sikj&'IFitv^ «tOi(f*L<<i2 0AtLh 
T5 0AtlTT-S>&„ 

[0102] ££#HBfl-eii. mnm^M2 1 akTO 

^r*|fil^fcltl» , m^B7'J -®&m 2 9 c7)Mfflyjgffi 3 1 
at/N-hV\MTX)l3 4k^c7)»^Sg^Ll. ^ 

*>*>m 2 <?) mmmx'\±m^7 »j -mm 2 9 commiz 

Bf&Ztitz'VTXTtm3 3<7)%&m3 3 bcomaSB 
JKH2 1 a k W=5:*l«r^«ydRW4, mie^J^H2 
1 a±t®j£$ii*:j&±{f)B3 2&tX8t|ffiA'>fTXTtf! 
Jl 3 3 <r>®m Uz&£W9-H 1 CM L 7 0 %«TT 

^tW^ttti 1 0 0 A IZLTX'fo hZt ifiW-t. U\ £ 
iz. m^kWimmmZ^WM H 1 izML 5%U±X' 
5 0%M.TX'h&Zktf£*)1it£l\\ %&Z(r>t*<F> 

mm&xmmcnmwzmmte 2 0 a«± 5 0 ax$>i 
zttfn&Lw 

[0103] ±MiUzmm®mfoX'$>tnz; mIba-h 

TXJf 3 4 *><i>HiFlB7 'J -JStt® 2 9 (CjiW^^ 

tt®2 9coKfl:&ia^X^|6|(cjS^l2WK^ k 

[0104] i^^HflT'fi. H2C^TJ: 5C. miB 
A'^f TXTHkB 3 3 iOffiHiSP 3 3 b k ¥41315 3 3 a k <0 
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±jWcfclt6£#F*^Hififi3«3 l*)WDfligIfii3 1 
a &WMffifm2 1 a b TO^|fiJ^<0»lltL 2 
A*. B»i£Bn2 1 a±izB$.Zti£&m®3 2Mf 
m?W T^TtmS 30liJ5££L£J£&l]iy?H 1 £ 

ttL2 o%a±x-5 oxvxrx'h&z t tmt u\ 

[0105]* LTfiie^- hVW TXJS3 4 ±fcl±. 
T a^ri:"C'^)«$ix««c04' 3 5 «K$fl. 
WE+iaiB3 5±fcU. «WH3 6>WB*3*U 3£>K 
BtjfEm®i3 6±WiTafcjrC»jfc&*lfcflSOT3 7 

[0106] &K±ffiL£iLbf ®3 2 s >U TXTflt 

a 3 3 mmz->\ vc trmiwi . 

[0107] *JWTt14, WBftiWI 3 2(i, WMft 

zttfm lv\ 2«nflucm&^ 7XTH!!jg3 3 
t. eftisjt^^iansji < b c cum) omm 

TlilalihlBMi (lio) ffiaWHrio-rs., 
[01081 iJBcoJ: 0 fc#*prctt. fiiflfi^ rxT 
tfi®3 30T(=. S* — Hl^-f 5&tfK3£J&ttJl2 
6 VBAZtiX \ **rv tftf>. ffi£><4 T XTflt®0|g B H H 
ffijg&^±^8j§ (bccil) fcMEfcHifS 

[0109] * *> J: d^^mRx/mMm^^t 
33*m&t&mm. msi;UTxTwa3 3±.m 

[0 1 10] lSa/N-HA>f TXJB3 4I4. CoPt£ 
^CoPtCr^firfTCJKfiS*i4. dft£>£&<0 

55'^i*«i)S (fee) tm®Amm 

(hep) Wfiffli&oT^I,. 
[0 111] ZZX'±Ml<7*kmmX'BlSLZtiti/U TX 
Tifil 3 2 tA- F7\'4 TXJI3 4 £flfj£-f£C o P t 

CoP tm^i f c clgjS£®|£Lo'£>< h c pfgjt 
TJB«$^-r<^§. d«0k#hcpfi|jit0cit(±C 
o P t ^^WitftffirtKffiM^ftS . BUfSh c p 

mmt fee mmizttKx c ^i6H;:*£&?g$vfi#tt 

^-WTxmt,zm.ft£5-z.t:b%(D 

[0112] *^HjJ-c(i. ^nlflljS^m^filJi ( b 
c cfiliS) cO^JS^i, Cr, W, Mo, V, Mn, N 
b . Ta<7H ^-ftlfr 1 S£ £ li 2 aJiLh^7C^-C©E£$ 

[0113] 4fc**»Ctt. fflSJK±lf JB 3 2 1 

rxTUfei 3 3 1 m t^mm-m^ ix-s t ssims 

£§£ftT-£ xm z<r>b $ mlflK-Bf B 3 2 

&tfi!&ia>N'-r TXTttill 3 3 l£*{;:c r HStT'0|£$fx£ 
Zbtfm l\\ C rfl&l, nuieA- h'/W TXM 3 4 



[0114] %&m&0± 0 CiufEJlJiWl 3 2 J: /<-f 

rxrmm 33 1 imizm t&mmx'Bj&z tu-zm&iz 

l±. m2tZ*f&Bm3 2ttUTXl : Ym3 3k(r> 

mmi^pmz^htiK tt^m^x-^ meaio? 1 3 

2 TXTtfilg 3 3 fc««lfl Lfc«sfre&&*^afr 

[0115] tth*>W3&<*:ii 0 fc. 1«fB7 'J -IS 
2 9 WWlUa 31atA- \t*4 TXil 3 4 i <0 

Rosses l i #>\ fiieig-&ig^H 1 c*f l i o %w 

®3 3<^#F*^BifIfi3M3 ltf0^ffl9ffiiB3 1 a4 
tWffilffiL 2 nSEtt^RVH 1 (C*t 1 2 0 %feLh-C' 
5 09031TC*6«AK:«. Mifi®Ji*fJ§3 2^*jffl 
2 1 a(^t(J{5'Sa^|6l<?)XA'.y^e^A!lt«S-C^ 
BStLT*^ f«_hff J13 20Bfi!t^J; 0 fcfflfttMl 
v tf:#fi?H ^yHgSfc^M TXTtfil 3 3 ZfSM LX 

\^h%>(nt%%t>hz\ttfX'$ht%Lhixh. 

[0116] ifcJWWfCHU l»!JS±tf Ji 3 2{i^: 

it. wkfrh-imtzmmzhx^hA 1 2 o 3 ^s i o 

[0117] *wRX'iwmmiim3 2 tmmtmz 
x^xmmi-hztx\ ms&mm3 ivmrnm- 
a. mmmmm?2 2 trm^-^ m 2 

[0118] ^tJ^Hg-ciiiflSTgR^^ >y TM 2 1 b 
Blf£la±{fB3 2 1 m«<vmmiz*^XBt&LX 

[ o i i 9 ] -e LT*^-ci±s i -3 c Btraa 

JfM2 1 a±(^j£$ix^iiq|ilJSSUafii^*«i i 2 2 

Huiaige^ ^ v rra 3 8^±t(imttw«#7)±^ 
[0120] m3x-it. mvu txtws 3 3<^m\n 

Si53 3b(i, ffisS.7V-mtM2 9<7)hy y?mJifo 

(ia^x*i6i) izMf&mmwnztx'&xfxm&LZ 
offioasssBa ifzwrn^- rxm 3 4 im^ht^ , 

SIL 1 «f jlE!g±(f 1 3 2 1 ^'-f TXTlfeB 3 3001SJS 
Lfc«^MJ¥fc« L 0 % b £ i> . 

[0121] ££03-m. Hfltev^ rxTiiM 3 3« 

Sttig|!3 3b{i, ^©tt^®l2 80M«iii±^^T' 

wmmxmmm 2 s z. 0 1 Toat' t i i ». $ uzmi 

*4 TXTWS3 3(C(ifjie@aigI53 3 btffflLZtlX 



(t 2) )02-l 5 1 755 (P2002-15C58 



fWBftJblf % 3 2±j7)Mzm$£tl?> Z\ fc K5r* . fcfc* 

Lz<oi§i&'ci>mi'U Txrmm 3 3^mm i na 

10122] a i =srv > im 3 t,zm-&m 

3 lcnmmmowm. momm imm%i-& 

[o 1 2 3] 04 *%.wiztmzm2cr>mffiBm<?) 

[oi 24] ®4 tmi t<r>mm.<&±. m^mm27 
m/y y -m&m 2 9<7>tsitti>s „ a 1 -eiiiyfaiis 

TVVttf. @4-C(inulfi|Sl5EfigttiB2 72iy r 7!J-«tt 
® 2 9 3 STJIMSixT ^£> . 
[0125] fjMSlttJl 2 7 £ ffifSLTfZ,tt^4 OR 

mmiSMA 0 , 4 2^{±Ru^fc'TJBfi!t$iT^TO 

AM 1 swrau J: 0 . mm®&m4 otm 

iSmm4 2comikXfa\i5.^lzBi.¥fiimtz2ii&, 
Zttit\\b&h7 xVtfMtmiti. Z0)fttfHz£*)m 

tm^mm 2 1 <mxc^ ! mx,mmx% . * fcm 

MglSttJI 2 7 fc»8ttJi 2 6 fc oflBTcaar*-* 

[0 126] mWUZ7>J-M.m2 9Zffim-&® J Zr4 
3RV4 5com*Co%t'<?)MmX'$> 0 . iMfOKttl 

4 3, 45mzRu%}£<r>tyWi4 4ifiit&?h<. Zil 
lz£->Xffim&m4 3. 4 5<r)MitteS.WZ%.¥mz 

zti. mi? y -mm 2 9 *>ttfc*3%usRwrc 

* . #«SM±Jf 4 3,44 ««^&IgJJ£iS< JftftTS 
^iitio-Cmia^y-JKttScOMIi:, ffieSStt 
Jf 4 3 , 4 4 jm*RW=*t LRW5«WtKl5 

l^<^o, s^tt^fi±£0&.rfc#T'#&. 
[0127] mfia^ x y ^ii(±ii£Mtta 2 7 

7 'J -MM 2 9?)fc'*>£>#>- *K4JV^T«lfi3*trv^ 

xi>£\\ 

[0128] 4fc IwfEBfcttJf 4 0,42 J:tflgtt«4 
3 , 4 5(?)|gfli^mi 0~-7 0AgJKT'©j££:fl 
ifc*0^4 1, 4 4tfDJ8Ji«:3A~l OAggT' 

[ 0 1 2 9 ] 04 (C^^lliMHcfc^T *> . 3-JSBS4 
6<0STHttS'-KW-WH2 5'C*9, ££B5fB£JI 
B84 6<7)h7-y^i|@*[fil (0*X3f|6j) ££ft&ffHtt 
I46a, 4 6ali, MlE^-H W"W12 5<7)Tffl*> 

^>&gji 3 0 w±Ht tmmt&mmt z^x v * 
& . ; ^ttnEgastttJi 2 6 ofcy?,a;i6]£ s*. . « 



47XT&M3 3^T8BtHufev-KM-^Ja2 5 MX 
2 6 liJBjfcSii&i^ . Hute^M TXT* 

ji 3 3 ^m^^firapfii^^^. rxrm 3 

3 JifcSS F><4 7XM 3 4 

[0130] &£S££fiUg4 6co^fl8®«ttt, l£± 
If $ 3 2 £tf&£-f & £ fc T'fcfiatfJ?>*§ V v\- r 
XQ3 4&7V -m&m 2 9 WMHtH^flgJ? I 
Xm^tb i i: *»"C§ . *^B?il7 'J -BSttl 2 9 fc 
j\- VjU TXM3 4 0(^lttl»v\*>f rxTili 3 3 

m 3 4 frt»WH 7XMR&mM7 0 2 9 1+ 

Mz&texz . wB7 o-mws 2 9<?>Mmmtzm& 

[0131] 05(i*%HJJttittl»^3<7)||^5S^r# 

[0132] hi {zmmm^^y Kfc05^-r« 
05T{±7y-igtt®2 9co±(c. ^m*rmsv^ 

li^«tt^JK<0C u , Au, Aga»&3:SA«y?FB4 
7*«§ixTV>|,„ ^^luffiM-.y ^ HJ14 7<r>±izB 

&zti&umm4 8iiTa.%t'frt>m. ^comwm 

10133} wm>^v7Vm47WBJ8.Ztl&Ztiz£ 

r>x. m^mmmzm-i-z+xvy (±.mxv 

> ) O^f (Cfc(tS¥%ililXg (mean free 

path) SrMtfL. i«l.xty7^^~M 

(spin filter effect) fci OlS^ 
^S^btWJSBrig^SMfi^^ / K2rMj&tl»- fc 

[0134] z&zcommmiz&^x i> mmmm 
m2im : /$.t:\i7 y-jsit^2 9^04 tmmz? 

[0135] 05 {z^-mmmizn^x t> . %mm 

9<7)STSJi^-HP-f^«2 5T'fcO. ±1zW^m 
R4 9*>h5*?(Kn6| (0^X*|iil) tltJlt^PfflliS 
8S49a, 49ali. ifiS^-KU'f -^12 5^Tffl^ 

^«ag4 8w±iBfcS-c^-rsffi^ffifc^o-cv^ 
fii^t:^£^^ < x-z htmz. w$m% v 5 >y 

(Mag-Tw) Sr/jN§<-C#^b7>y^-fbt^t5nII£ 
=3rfiliS8^^-y H £§3^1. i fc h . 
-fT^Tlt!!S3 3<7)Tffl|{c:Hiii2v-KW^-\'®2 
R^tt«2 6(±©^$ix^i^fe, WE/^T^Tttl 
« 3 3 SrJ9T^<^£ H B ni;i6jtffi*>. fFE^M 7XTWB 3 
3±WWB$*lS^- H/nM 7^.1 3 4 <7)fiM&*l £7C# 
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mm 2zmmz>z b-cumwxz *v\- haw t 

XM 3 4 £ 7 y -BttJB 2 9 <7)]aOIH!t+^)l©$:^ L 

a- KX4 77.1 3 4 ISKctof-Et SaM TXTJfiJS 3 3 
«0)KJ?l>ff < JWC£ &Ztfrt>. ms/v- HAM 77, 
13 4 »$>wU TAmftttmy U -OttJB 2 9 {C+ 
. 15827 y HSttfl 2 9 iSJtt 

$-£6 

[0137] 06 <i*l|DJ1(Cfc(tl.»4 «»E»5t 
■Baa^-y F SriSii&ttfc ^ttfi8»^ &£Sfrftl8riH 
HT* & . &ii0 1 b RHIicUR tff *Wt«t ^>ixT 

[ 0 1 3 8 ] 0 1 <0}SfS£a^y F fc 06?>iglBi®^ 

•xKwffim«. Hi«an»B»^Htii, wi3 

6*^ 2®m3 l<rmffiffl&ft£.<7)*&f6.2iiX^t: 
i)K 06T'fct HijSS®13 6c05t5ISa5*\ ^1M5 0 
±(C*-A-5 -y 7" LtM 3 i\X V ^ h . 
[0 1 3 9] 06TtL ^JIK5 0OftJJ|h^£fiiS 
13 0*1, «StW$rb5??1I (Mag-Tw) 0)Wrt 

[oi4o] ^ixmeiz^i-mtmm^i. mi*® 
ffi.®c±.izm&Ltzfmy y-$tti2 9±tztxmi 
mm3 6AmftLxMf!i2tix^&. ;«tw 

■y?m (Mag-Tw) 0£1$5 0rt£ffi5fcLT»S 

tt. mii^mmcizmtf&mi^yx-mmzmi 

[0141] ^fc04<oj; o izm%M&m2 

[ o 1 4 2 ] la 6 izifcrmjmmiz& i >t t . 5 

0^jaT^i^-FW-f^®2 5-CS) , 3. *£8iif&£l 
fflt5 0f)F;y>y7i|B;frl»J (l2^X^rinl) Kfctt&WfllJig 
jB50a. 5 0ali, frlfi>— FW"V12 5«9Tffi*> 
7 'J -H1tS 2 9 <7)±iB(i4 T'i£*ttl>«f«fc £o 

&m£imz*z<xi*z>tmz. wstmhyv 

71i (Mag-Tw) Sr/hS<T'^^h7-y^fl:t*fJK 
*Ifi£5rSHB8a^ >y F SiBfrt & - k Sftnt 
ffiAM TXYVm 3 3 cOTHUcfiiav- F VA -VI 2 5 
Sy r R3SJStt®2 6(i^S^^*>'o, WSL'MTX 

Ttai3 3^0fS<o^f B Eifii(cft*>. BifiaAMrxTifi 
®3 3 ±.izmmzti&>\-\:suTxm 3 4<Dfmji* 

[0143] itzmMmm 5 o<Dmmm=i±. &±. 
tm 3 2 *%m- h z t x&mi}<7)±z wvwr 



71 3 4 £ 7 y -8Htl 2 9 <3WMK:-HM:KW£ $f L 
T#l«]$-<i: 4fcWS7yH8ttlB2 9fc 

A— Fa'4 77x1 3 4 HfZftttt f'C'f 77TH61 3 3 

134 A^aM 77,E*£ 1*127 'J -Bttl 2 9 fc+ 

^tcftiftT* . iw!e7 y nawwi 2 9<r>#5aiE<t£<E)t 
1 0 1 4 4 3 07«, xmwizav&m s^mmim 

[0145] Z0mwi®±®5 bmmtzmm 1 1 

Ha«Cl»EA>^ KB4 7±(Ci${t^n^«lil4 8*>' 
HmW'Sr h7^l(Mag-Tw) rtt^)*JtW§ 

[ 0 1 4 6 ] * L-CffEm@13 6(i. HiffBA-y ^ H« 
4 7<7)T-mffi®C±iz£X-m%ZtLXBf$L$tlX\^. 

[0147] Z<nm$LThh b . liMWg 3 6*^«0 
•fey7>«g[{i. fi5mW^F7-y^i|i (Mag-Tw) <0 
^1K5 1 i*|Sr^5tLTS£h.. ttE^RgSWCfc-flfiW 

>wt\*}*v j ^ xm>kuz < \^mMm\zmi 

[01483 %&m4 coj; o (cH^ttl 2 72kT//£ 

tzisy u -Htti 2 9 £ 7 x y «bst»jR lx i>£\\ 
[01493 07 £*tmtmmiz&^x i> . ^iiss 

1 c?)iRTl{i^- FW-VJI2 5T'$>y . * ^miie^l 
K510F7-y^ili*|6l (0*X^f6]) ttJlt4S09Jg 
I51a, 5 1 a«. |i^j/-HWtl2 5C0TB5*> 
^ 7 y HSU! 2 9<0±iB}t 4"CiH«-4 ffl#Wk 
Tv^. ^0!tA6miaR^lKttl2 6^ n a B E|til&S 

>f(Mag-Tw) 5t/Jn$ <t§Ih77 7-ft(^Jfl5 
iT^«IK{Sm^-yF^^tt-&Ct^T§l.. ifcU 
ffiAM TXTJfil 3 3 OTWIC mlfl F U >f A'l 2 5 

mmmwa 2 6<2£*3*i&vtt»&. i5iaA>f 

TJftl 3 3 ^Bir^^B^ffilfeKcffi^. huIBaM TXTtfi 
[01 503 itzmMmm5 l copoffij^tli, iLh 

{f m 3 2 zmmt z b x-m&)]<n±% \ vn- yj u t 

xm 3 4 * 7 y -H1t» 2 9 oWMt-HJ-arBWfc* L 
•C«[6lS-«il»ik*>*f#. 4^HulE7y-att®2 9fc 
Y>M TXM 3 4 St^^ h AM T 7TJfil 3 3 

<Dmmi>n<Bf&xz&zbfrt>. my^-vurx 
m 34ipe>w rxm-zmty y -mum 2 9 1+ 
^ffi*&x-#. Hijia7y-iaittii2 9^#ia[Kfl:$:t¥Ji 



(a4))0 2-151755 (P2002-1 5C58 



[0151] 08<±. ^mwrnnmummammm 
^rtjsi tn-mamt^^m^nx^ 

s. 

[oi52] ^<7)mmm^mhmsi.mmmm z F5 

HS&ttl 2 7 % #-«tt®^Jl 2 8, 7 U -8H4Jg 2 

9 % im&mwm 5 2 . oenBA 5 3 „ s&i&tt® 5 
[ 0 1 5 3 ] 2^<nm.wm 2 7 , 5 3ii*t=H 

[0154] ^T;U7>e>A^73»$Mfrpm. 12 

M^r 0 . vm&v&z hmmw. ma? y 2 

9fcT08KJB)££ft£@5^ttffl2 7ISL &U f KiiB7U 
-SHtJl 2 9 i: ±«fc»lftS *l/c@5aB14Jl 5 3 2 

[0155] 08fc^tllSMU;:iJ^T t . £«J£5 
5<o^T®ti:i'-FW-^i2 5-e& , 5. i£ffiie^J§ 
I85 5«b7 yfmUfo (H^Xtfft) tJSttSWIBSiS 
tB5 5a, 5 5ali, HUfei/-H^-f-VJI2 
£>&S«3 0<?)±W:^-C«^-5PJffflfc^oTV^ 
S . <T ?)/y6BUf M&ttJl 2 6 CDfcShP H IJr&] » Jft 

(Mag-Tw) fr^$<*C«Kh?y^'IUcM'JC4W 
fcflMWWl^ ■/ K fclBfr*- * £ i & . * fcfflErf 
4 TXTM 3 3 coTW^IiTE^- K W ^ ® 2 5 ay 
R^KttS2 6tt#j£3tofi:n*>SK 1515'^ TXTlfi 
3 3 § Jffi&o£A£ffl£ft t> . MB/<4 TZTWS 3 
3±fcWiS*l*^v-hV'W TXS3 4<7)^JS^Sr7c§ 

[0156] ttzmizmm 5 5conmmmui. &± 

ffJ§ 3 2 Sr^-T S £ t ?8®.1)0Xk* »- v\- K/\M 7 
XI 3 4 £ 7 'J -<8ttJ§ 2 9 coiagIB C+#&KJ?£ # t 

, N _ K>sM rxl 3 4 Eltetofct&AM TXT1W 3 3 

JI3 4A>£>W^f 77a#£iwfi27 'J-fi£1tJi2 9 fc+ 
. nuffi^ ij -SBttB 2 9<?>J|UKRft£<E* 

[0157] &*>04<Oefc a fcfflSaKtt«2 7. 5 3& 

v/tttt? v-mm2 9 £7x 'jigjfc-^Lt *> 

±£€©1 3 6 £ 5j-w\'-7 y 7°£-£T *> J: l \ 
[0 1 58] 3CtH9<c^L014{i. HlfciftfSJR 



[o 1 59] ia9ic7rcrare*i. ;t-7nmy^ 

7. h^k'c0JS1t««T'»fi£$^Tg8v-^ KM 2 Of) 
7*S21£Jgj£$-|>. 

[0160] iXtCnuHBTnlt^r-T -y r$ 2 1 ±<0^iIitJS 

& . 4^n»KTflWf-v ■/ 7"^ 2 1 ±KT a itWfft 
1 2 3 ai^ N i F e C r ££ftk'W#fi£tttffll 2 4 T' 
flil£$fti> v- H M -Wg 2 5 £ Jglfrf h . ftKBUfai' 
- H W 2 5 W±t' PtMn i$Ms; k't«§fl^ 
RSSattB 2 6 £0ft-t I. . $ t> {Cfm£R^JSftl 2 6 
<7)±tC. N i Fe^£if<aKtt«flTJttfi3ftfcH5e 

MitB 2 7 . c u ^ fx-mfcz txfzim&m'ma 2 s . 
n i f e££fcir?#*3*ifc7 y-fi5tt® 2 9 . ay 

[0161] i^i24 (I^1-^iiiyi4 6 S:lS)g-r5t 

li. alalia 2 7 ay 7 u -®tt« 2 9^7x'j«i 

CLT»*-ttUfJ:v>. i^05(^-T^fl)S4 9$rB!t 
RtSfcli. ml27'J-att®2 9<7)±.tZJ<v? VM4 
7ay«SB4 8$r)S;l|gL.-Ci!i)ie^®flS4 9 5r«)£-rtL 
{f«tv\ i^H8l=^-t^H)15 5S:jSjS-rS(;{i:. m 

E7 u 2 9 o±iz , § h izitmm-m 5 2 . 
5 3 . mm&® 5 4 ay«»« 3 0 tim 

[0162] <%lzm 9 iZTrkrfi. o iz mMmM 3 0 <r>± 

n • M%M@aMte£ mm-h > @9 izmtx o \zm 

fS1^^7.M5 7«0TBB5 7bWJ. ®*)&&m57 
a. 5 7a#t&Jt£;fl!.. 

[01633 mzm i o tzTFCtxnx-te. mBisfx h 
m5nzx->xnhttx^£^mm3 i<r>bj*,7m 
Ufa (@^x^> izmmmmm 1 b , 3 1 

[0164] *5SBj-c-(iByE^)S 3 1 ^frie^fflffl^ 
3 1b, 3 lbSr. Tg8^> y7'B2 1<0±ffi (JKMffi 

yyizxmmutzfr. s$^mia^a)i3icoffi 

ffll^ii3 1a, 3 1a(i, ffE^- KV-f^l2 5<0T 

iiE#B^3i(±{5{3.'^«k^^. ttms^mm 

l^fl!PSB3 1 ai01igie^J«ffl2 1 alZttt&mZZ 

mfcofti&ziiixBfSX'Z htztb. muyo-mm 

I?1ttMW^. <toT*H« , Jjt«):^fliiie7 
y -Ktte 2 9 co h 5 y ^ iia*-[tdtcfctt w 

-tw ) msLnmrnx-BtfLxz , Mk<r>m v*?-/? 
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Z-oX^Z. 

i o 1 6 5 1 &tc0 1 1 ?t±. mis#iM3 1 nmmrn. 

$3 1 bfcMtliL*:ilMBi2 1 a±fcJK±W13 2£x 
Sri^Oi iiuliIKX»f«3 2cD£ 
JBJR3 lfl!8<0«ffl3 2a#iise£e£3 1 <0M(!llignn 3 

1 ^zmi'lXdiztt. mi Hz^tXotz. nM 
±<fl3 2^XA'.y^ji!tKI±. nufSMffl2 1 acoffiil 
^TISJ (@^Z^l6l) K#LT. ^l^X/N' y^g^AW 

i £*tlt*t&;Mu mmMzums&ioxri 

y?tt?*JMXtt. 0' WXT10' WTT*>^^t 
*«ffiU>. ^^*>HUiU!&±tf^3 2<i» Hljiejg^BP 

2 1 afcJtLTHHSB*l»I*»6X^C» *J«J8i$ixi>. 
[0166] ^<?33t46ia 1 1 IZvktX O I*. ffiiffi@Ltff 

©3 2<7)±BS3 2 btt, Bifia?BfiKBS2 1 a tUOTfiftC 
ffMSfu 1iiie±BD3 2 b i 0 k±fl8t={4rt 6iiuE£ 
AM 3 10W(ffl«BS3 1 allflffBlLBf «3 2#tt3§L 

[0167] SrfclwiEEXJf «3 2<7)±iB3 2 bfcL I? 
laR^fiSttS 2 6 cOTffl 26 aiO tiWfcfiB*- & J; 
otcmIQS±ff«3 2$rBaK-r&^fc*^U\ £*: 
Hui£lg±{fS3 2cO)8Jf{±, 8 0AlXhT'J)&^fc^ 

[0168] ittmxn. ms&tm 3 2 * , m 
sM&tfb c c mm^wRx-mm-i z t aw* t 

W mM^mmiZliC r , W. Mo, V, Mn, Nb, 

w±cr)7cmt:Mifi-t h z t if^imxhh t>\ *mxiz 
mzc rmvmv&Bfms 2 ^x^ y tfm-t&zt 

[0 16 9] &!.^(i«FfaiiLliif«3 2£A 1 2 0 3 ^>S 

, mimtifm 3 2 1 v 2 1 1 xmsm 

fflto^m? t TWzs-fr KJg 2 Oia^Sit^ bk z k 

f&imiz%&tz#)tmffim \tn±.2it& z t mt&z-h 

[0 170] &fc«ilfflK±lfJl3 2£. ^yt'-AX 

-/ * ffiw <« *T xv \* y ? jSJU-f & Z t tiW 

£U>„ 4fvrIUT^XST')£)g^fLl.M->frxT«l^3 

3 7 *> ££±E<0XA-y ^Sffit X ixnm 
tlZktfWtlW 

[0171] mzm 1 2t^xsfji, fna&JLtf ® 

3 2W±M3 2 b*^BifE^«^3 1 <7>fflffl3Sffi3 1 a 
WCAV TXTtti 3 3 fcX^-y * jfiRti . 0 1 
2iZjjk-§ £ol,Z^ fiI^NMTXTIftH3 3(±, fgiem 
H2 1 aOSKvjfl (0*Z;fr|fi]) tJtLT. W.2<nx 

#\ mi^nx'^/ftitFHlffime 2<i, ail <r>x 



5* W±T6 0* WF?bhz\k1)W$LW X*)Ui 
L<te3 0* ia±T6 0' OTT'&i.. 
{Q\121tthhm?.>UTXTmk3 3\i.. SLt 
WH3 20)$l£afc # J: 0 1 . nuieje^.M2 1 acoffiffi 
^|6)t« LT J: 0 ®v Vz-KfofrbXf^/ 9ffl6&iih . 
£c0£y>H 1 2tC*-T J: 5 ttwEAW TXTflHl 3 3 

MaK±tf®3 2±io^^-r. mifa-£M3 1^ 

MIHJ»3 1 a±K(>|fiR$3h.^^\ ^fci^i^t 

He*-* rxTifii 3 3 tmm>mw 3 3 ^MMB 3 

l si±izMftBfc2ti&t^±. mB^Txrmm3 
3 fifi=a7 'J 2 9 ^PHKBiift: tTMliiMtiLZ 

tihzt&wtLWK mwTXTtm3 3tfim 

%<Xl>P*itifr\ tt:mi>U7XTim3 3im 

m>mm 3<mmmm±izmm j ti t mmmm3 1 

±.t,Z0)frBf$.ZtlX ^XhX\>\ 
[0173] $K&*?HPrCfcL ffffi»J£ffl2 1 a±^je 

ti&tifzmm m 32fu yxtwb 3 3 <»®m- 
LtzVHsmwn 1 a. mas- h \m 2 smsm. 

W/m2 6iOM^^£L^«g^JiH 2^3 0%a±_k 
K&iiolz. Hi lXSB*co&JiJf®3 2SyTai 21 
gB#<7)AM T XTHfc® 3 3 £ k * ? »4 L fc\ 

=5r43H5lfiAM TXTlfi^i 3 3 cOllJiJi 3 5 AJjLhT' 5 0 
AWF<m^^m-X'Bf8.Zti6Zk1)m£L^tz#>, ffi 

imam-H i ^fme^Jiif h 2^3 o%ia±t-t& 
sneE±ff a 3 2«ok«^0i ng^c^se 
m<fm Lx&K'&mm h . 

[0174] J; o-c . <X«xgB#mi8$ixl»''^ 
- H^M 7X1 3 4^. m^BK 3 1 «MHM« 3 1 
bPHz&uxm^imizBi&X't . IoIBa- KaM rx 
if 3 4 £fifIB7 'J -l^ttil 2 9 <Dpi*|»K+#$rtt«£*!f 

[0175] ££iwiafflM2 1 aXttJftSmlBAM 
TXTJfiS 3 3 C0±® 3 3 c i)\ |uE7 U -JS1t© 2 9 
tf)TH2 9 a i 0 iTIBt^St h X olZ^ 01 IIS 
^feftSJ!£Ji(fl3 2&^lill 2Xgl^(c±J(tSAM 

rxTiai 3 3<Dim£mHzm&i%tft>x'*-y 

WttlZbtftttl,**. ZtiizX^X. Wtt>\rYrt4 

7xm 3 4 tarn? x ) -m&m 2 9 omwiz+ttzim 
mixftfozit&zt mmxh h . 

[0176] 4^miid7 'J -SS14J! 2 9<^H(=«A$ 
il^tilfiAM TXTtm 3 3 cOB«f£Bfi£M2 laifff 
fc:frfifctJlt4«*IB*P, BulS^MffH 1W0%W 

Ji^OAlXliX'1 OOAOTa^Si^t. fc^^tiJ: 

o»4 l < <±iiii»k)im3W!a*g-&^H i w 5 %w 

* { 2 0 AJUXT'5 0 kmktcb X o X/^y ?B#ia 
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v&t&iA&bw&u rxrm 3 3 &mt& z 
t l v h5K7 y -mm 2 9 oMroKWHr-r & 

f SEaM TXTiffi® 3 3 ^JgA^a^PICtLL-C®^ 
S*U> k . <K<r>U8X'B)&$ ft<b a- H am r X® 3 4 
0> tlWRfl7 y HBttS 2 9 fcftfcSii* AM TX&W 
'h3 < «r 9 £\ MB? U -WOT 2 9 <0«8fc£i§TE{;: 
MIEftLfS^. ^to6*f£Hjrciinq11E7 'J-ffitt 
1 2 9 «WIIK«jfi$il^<'f TXTtffil 3 3 tOj^J^Sr 
±iE^fflrt{ci$£L. ZtllzX-?Xmi^-W7X 
JB 3 4 *>£>«aM 7X&#£ tmy U -®ttl 2 9 fc+ 
#&*#$£8o-Cft&?^ fjfE7'JHStt^29W 

[0177] */£*»»«±. buIeam rxrm 3 3 

* . gfiflB&Pb c c <gj£<0&K$ST*j£if-|> >r k 
£L<. ^Wid^Elgi: LTtiCr, W. Mo. 
V, Mn. Nb, Tai0dfeV^it*>lffllXh5r^tR-C 
^^CrJ£TlftlEAM7XTJfil3 3£JB 

nEi-|»it* ? ifFtL^. friacriiji. at^isrjBi* 

S*ll> /v- HAM 7X1 3 4 OlSfttfGB* h c p^itt: 

ttztifix-thfrhx-bh. 

[0178] ttzlMLKX 0lzm±ifm3 2 i>C rffi? 

•c?BiK-r^ k , 0 1 1 jjm<?)&±ifm 3 2&tfla 1 2 

ligB^tfDA-f TXT*ftJB3 3 <7>XAy ^jKlteXS*? ? 

[0179] ^riJUlJSJJf 1 3 2 k A4 TXTiffi* 3 
3 Sr^cis] t£MR? ftft t fci§£<iMfagJJf ffl 3 2 

k am rxTts® 3 3k xito 

i)\ XA°-y ^frjtf AMftJ££ 2gP§<^XA°.y 

T«m 3 3t x h . 

[0180] i-%h*>*m\-c&. maiBfm 2 1 a± 

m^ixtcm±.if S3 2&tfAM TXTlfil 3 3cngK 
ftnmm&u l k JEJ«S<i*<ofc«L, mia 

7 1) 2 gcOffiffll^^SiTJtHil^M TXTtfi 

tz2fm<r>x>^v?miir^x^itv]mt&ztw 

*SffiX'foh . &i5JK±»f 1 3 2 WM TXTiOT 3 3 

<rmn %mmzm&mnmmmiz^\ *xum 

2. 3-Cl¥L<itt«»Lfc«)-C, *-&6£«HS*utv*. 

[0181] mzm 1 3t^-lSTIi. ffiEAM 7X 
TJfil 3 3±{CC o P t C r -&&%t'iZjL &A- H aM 
TXi34^^ 7 ^tS. *#flTtt. -kfELfc 
i d £ttg&RR3 1 OKfliKtt3 1 b fc]&J:WB 3 2 
£7gj£LTi59. Zfltz£-oXmm±lfM3 2±lZ/< 
A TXTtm 3 3 tltLXBAZtib^-WU TXM 

3 4*,y>j -mm 2 9 <DMmiz+tt%imm lx 



umzx^xBtfLZhKmm&^v Kctnif . tana 

a- KaM 7XJ§3 4 frt>c7)/U TAtiLft&mmzmi 

y y -mt® 2 9 izmtex- $ . f iifl7 u -lei 2 9 <?> 

[0182] £fc*&njj-ei±. mal'U TXTJfi«3 3 
<0TK i^- H U 4 2 5 2 6 A<tf&&S 
*ra>frVtf:tf>1niaAM TXT«!ili3 3crM&M$]ZM 

mzmt sck^T'#. j; ->Tf/E>' •m rxTta^g 3 3 

±tcjgfiS.§ixl.B«IEA- HAM 7Am3 4(r>&W}£m 
tbhc\ttfX'£l. 

[0183] & 1z*ftWX-\SM 1 3iZ*i-5Mmizti^ 
X. l5im2A-HAMrxl3 4<?)±ffi3 4b*\ Hfli27 

0 -mm 2 9 am 2 9 b x 0 i>±miz&m$-i> x ? 

iZ , HUlfiA- H^M TXffl 3 4^ Stmt h Z k *W $ t 

[ 0 1 8 4 ] § ^tCjfl^T . MlfiA- \t/U TXM3 4 
<7)TW 3 4 miB7 'J -W&M 2 9 <7)T® 2 9 a J: 

9t>Trafc<igi-Tv*fUf, imyv-w&.m2 9<m 
mizte. mm®M2 1 at^^mzti^mmy 
*j -mm 2 9 <r>nvmto&w rxrmm 3 3*it 

LTA- HAM TXJf 3 4 BUlflA 
-HAM TXlf 3 4*^iw!e7 'J -«Sttl2 9 Ic. 

+*^am . x mmztmiy y - 

ISttlg 2 9 <7«fl:«J|M8BflU&«JiS** r k 

[0185] rniaA- HAM 7XM 3 4 $rX A-y ^j$JM 
Ltzm. huIE^-HaM TXM3 4±tTa^rk*c7)4'ra 
S3 5^XA> y ^jSJg-rs. 

[0186] m>zm 1 4 t^-rxg-cii. i?ie+^3 

5 ±fc C r -^A u % ^lii 3 6 S:XA «y ^^BM L)t 
1k. rnHmm 3 6 cO±tT a& k'WRg^ 3 7 SrXA 

[0 187] ^Lxmi4i l z^-t>)yh^ymcr>u : Jx 
H15 7 ^l^feL, *^TffSa8Sittai3»lljR?±kLL 
gp^-t y T« 3 8&tX±SE m 3 9 Sr Z 
kT. Hl(c:^-r}flSlSM^-yH*«-r&„ 

[0188] fiUtoDJ: o tzxmrcit. lffl#)BR3 1 

±fc— 0«y 7 Y*ym<r>VVX h®5 7 Zfft^hZb 

x\ mimm3i<r>mmmm3 1 b^x-y^y^x 

&tfMEMfflP^3 1 b±fc?)JK±(f« 3 2 s AM 
TXTJfiS 3 3 . a- H/nM TXl 3 4 , 3 5 . 

mmm 3 6 &t^«gi 3 7 ^x/n° -y ^isRSraM L-af 

[0189] *fc*»5tC1i. HufEiLktf M 3 2WJFM 
^fcftSmi^XAy^^AI»«S<? 1 Srf^AM 
TXTtfi^ 3 3 wjg^n#tfc(t*^ 2 cnx n ? a 

wfts^ 2 j: o t/h$ <^-&c k t. mm±im3 2 

RX//U TXTiftl 3 3 £!glUci?r£<7»-aB)£-C 
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J§ 3 4 £ 7 y HSttIB 2 9 «Mfi8lc-h»&f*3ft£# LT 
*ffa£ 3 Cl t *^T'£> & . 
(01901 KfclI6IUfla7»cjErt\I: £SH± 
tct£ffil 3 6 m-^-y 7 7' LfcSBHKSl'v 7 F£S3 
ifj-f&fcli. 014Xf£<O^^3 6c7)$j£B$(;:. AA 
v f'Jifa&X •MttTmlfiU i>A FJg 5 7tf)TiB»J« 
$il£9J Oa^gli 5 7a flfclffifflHSIB 3 6 #® t «R 
$iU>J:d(c-t.&. iit^ioTaifie^®i3 6$rB?lE 

(01911 

ffM-r & i t -e. «iaKi£Biu9ai^^tti£ ^ 

mMLt:®MffiTBf$.-?Z>ZtX\ Mfe£Jfffit<9i»oM;: 
JIMS ti&'U T XTJfiKOTSICflJiB^- F W 4 

Jli^ib%Z\ttfX'*Z>. itzmmftZhyvrm (M 
ag-Tw) ^t*«&h5-y:5MLK*ft6 

^rtetaawaa^ » h * isbst}-& -r t mmxh& . 

[0192] L*>i,*f&BJJ-C»i. BiiiaAMTXTJfiS^ 
TfciftJitf . ClfiKJ; WW TXT 

mmT^m.iznmx'^ . 7'j-mttswpoiB(c+ 
izmvnzimx'% . flffi7UHffl!Hto^«#«izfc 

[HH^©*»J] 

(Hi ] *%Bfltfc{t*®l^Hife«®^)SiSM^-v 
F fc^WBWfr £>JL£ia5#»fiB0. 

[02 ] 01 (c^-t^MiaM^ y F<0£ffll^£te*:L 
£g|tfHSiffi0. 

(03 ] *Hlfl^i3»t-&SyoilSfi»li<7)5iJSiam^7 F 
c^&»tt£fifcfc: L£SKHBnB0. 
[04 ] *!|Bjiti3»tam2(7>||Sfe}B®iO}5^iS^^ y 
F «*Ti6iiB»&» femfca5»Wiii0. 

[05] xmiizm&mcrmmmnwmm^v 



F JrlB^^i: ^|fiiji5IH*^a^gli*BSM0. 

[06] *^Hjj(ctjjtsm4 mmmmmm^ v 

F £ffiii&ft i: co«|fi]Biiffl!*^afcgS#Brria0. 

(07 1 *m\iz&vm5<DmmM<mm53.^> 

[08] *^(cfc{t-?.m6«0||i6^®<7)r#JS^^ y 
F^lE®^flsfc<?)»|S]fl8ra*^l.^^»rBa0. 

[09]0i tz^twsmss^y vcowmmz^t- 

Xg0. 

(0 1 o ] 09(;^-TXSo»:tffi5ii-&-xS0. 

[01U01 (nz*-txm.cr>mz?Tbtih~j3m. 
[012 3 01 1 iz^jM<od:izfTbti&-xfm. 
[0i3]0i 2£m-jL.u<od:izfThii&-xnm. 

[014101 3t^-tlScO»:tff*>il«»-XS0» 

[015] mMtzmmmm^-y ¥*smmt0> 

(0161 43Wfc«iHB«'v.y Ft UMLXfflM&tf 
#Brffl0. 

(0171 *HBJ^f»m^-y VbUMLXfm&tf 

2 0 Tltir-WM 
2 1 TfflWf-v-yT-Jl 
21a J&J&ffl 

22 mskmrnm? 

2 5 5/-KM*JB 
2 6 
2 7 
2 8 

2 9 yV-MftM 
30. 48 ffiglf 

3 1. 46, 4 9. 50. 51. 55 ZMm 
31a. 46a. 49a. 50a. 51a. 55a 

32 &Bm 

3 3 'UTXTWi 
34 v\-FA'>frx® 

3 6 rnrnm 

4 7 A«y^Fl 

5 7 VitXYM 

Mag-Tw msmzy-vvyw. 
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